Comparison of the in vivo and in vitro activity of the delta-endotoxin of Bacillus thuringiensis var. morrisoni (HD-12) and two of its constituent proteins after cloning and expression in Escherichia coli.
The insecticidal crystal delta-endotoxin of Bacillus thuringiensis var. morrisoni HD-12 contains at least five polypeptides in the range 126-140 kDa. Immune blotting revealed that individual proteins in this complex share homology with a range of other B. thuringiensis delta-endotoxins. In vivo the native HD-12 crystal killed a lepidopteran larva (Pieris brassicae) and a dipteran larva (Anopheles gambiae), but not the related dipteran Aedes aegypti. In vitro the solubilized activated crystal lysed Choristoneura fumiferana cells (lepidopteran) and dipteran cells derived from Anopheles gambiae and Culex quinquefasciatus but not those from Aedes aegypti. An intragenic probe derived from a B. thuringiensis var. sotto lepidoptera-specific delta-endotoxin gene hybridized with one of six plasmids extracted from HD-12. When cloned into pUC18 two HindIII fragments from this plasmid (pEG1 and pEG2) were shown to encode polypeptides cross-reacting with HD-12 antiserum. Escherichia coli lysates containing pEG2 were toxic in vivo to lepidoptera and diptera larvae and in vitro to a broader range of insect cell lines than the native crystal. E. coli cells containing pEG3, a subclone derived from pEG1, synthesised large amounts of a 140-kDa protein in the cytoplasm as inclusion bodies. The cytotoxicity of the protein encoded by pEG3 was restricted to C. fumiferana and A. gambiae cell lines.